WO000O58448 fnttp://www.getthepatentxom/Xogin.dofi/$aimitchell/Fetch/W0000053448xpc?fromCache=lpart^ 



Page 1 of 76 



PCX 



jgj ^ ^ ^ 




(51) mm^^i^m^my 

C12N 9/80, 15/55, 15/63, 1/21, 5/10, 
C12P 21/02, C12Q 1/68, 1/34, C07K 
16/40, GOIN 33/53 



Al 



(11) SES^MS-g- 



(43) ass^ffi s 



WOOO/58448 



2000^10^5 0(05.10.00) 



(21) SKUHS-^ 

(22) SBgUHS 

(30) ^3fett7^--^ 

11/84743 



PCT/JPOO/01802 



2000^3>^ 24 0(24.03.00) 



1999¥3>R 26 0(26.03.99) 



JP 



(71) mmx (*®^^^<-r^■cco^g^l^co^^r) 

R^iattt^^ttfTAKARA SHU20 CO., LTD.)[JP/JP] 
T612.8061 :^MmffM^ii^M.^V[^m09^m Kyoto, (JP) 

(72) : i^XV^ 

(75) ^m^/mmx 

ft(lTO. Makoto)[JP/JP] 
T819-0013 |g|B3mSlfi9m®ES^^EST@34-l Fukuoka,(JP) 
(74) 

#S± )|{B ffl 3? ^(HOSOD A, Yoshinori) 

:k^mMi\fyi^ mmmm^Prmmmp^ osaka,(jp) 



(81) JtSa AE. AG, AL, AM. AT, AU, AZ, BA. BB, BG, BR, 
BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM. DZ, EE, ES, Fl, GB, 
GD, GE, GH, GM, HR, HU, ID. IL, IN, IS, JP, KE, KG, KR, K2, 
LC, LK, LR, LS, LT, LU, LV. MA, MD, MG, MK. MN, MW, MX, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI. SK, SL, TJ. TM, TR, TT, 
TZ, UA, UG, US, UZ, VN, YU, ZA, ZW, &:jmV^ (AT, BE, CH, 
CY, DE, DK, ES, H, FR, GB, OR, IE, IT, LU, MC, NL, PT, SE), 
OAPI#ff (BF, BJ, CF, CG. CI. CM, GA, GN. GW, ML. MR. NE, 
SN, TO. TG). ARIPOI^H^ (GH, CM. KE. LS. MW. SD. SL. SZ, 
TZ. UG. ZW). 3.- vi^T^n (AM. AZ, BY, KG. KZ. MD, RU, 
TJ.TM) 



(54)Title: CERAMDDASE GENE 



(57) Abstract 

A neutral/alkaline ceramidase originating in a mammal; an antibody binding specifically thereto; a gene encoding this ceramidase; a 
probe and a primer hybridizable specifically therewith; a genetic engineering process for producing the ceramidase; a method for detecting 
the ceramidase or its gene; and a method for controlling the ceramide content in cells and/or tissues; which are usefully applicable to lipid 
engineering reagents for analyzing the structure and functions of ceramide, diseases in association with ceramide metabolism, etc. 
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■by or —if 7.7 >( y^mno-mvib^^y i K^X7^>3V Ktfli 

o 

SEIi> ^-y hflw [^<-r:ty h 'j- (Biochemistry) > m ^1692-1698 
K (1969) ] . ^r;l/^«y h±BtMflS VJ ^-^Jl - tzf - tu'Jtj jl - ^ I 

I 

1 
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Xh')- a. Biol. Chem.) . ^270 ^. ^12677 -12684 W (1995) ] . t h 
Wm [^<^t^lti ' J. - ^uty ^Jti • T 9 9 (Biochim. Biophys. Acta) 
. ^398 11125 -131 M (1975) ] . Jj^Jg \.^<-(t^lti -iL-yUt^y^ 
'T9^. 111004^. ^245 -251 1 (1989) ] . i^^^t^l 
t})\, • 'J^-i-i\, (Biochem. J. ) , 11205 ^419 -425 M (1982) ] , ± 
K [l^l'T. '\.^-X (FEES Lett.) , ^268 ^110 -112 1 (1990) ] 

. ^270 ^11098 -11102 S (1995) ] l|{I|8t^^nT^.^-5o 

[i^-Y-i-A'tf ' ^<^ta':^:f7Ji- ^iXh^)-. mzlZ ^14368 -14 
373 1 (1998) ] o 

i^^-i-JV ' tr ' y<^tai^i3j\, . Jri:^h*)-. mzil ^33110 -3311 

5 M (1996) ] „ ttz. rat hm&^omn-^^ is^-izmi'Ftom^^ 

noniics) > ^50^. ^267 -274 M (1998) ] „ 
Xhho 
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^ «- M -r-S ^£ <5 ^ o 

T'§4H>o CO^cfe. ®ett-tr5 ^ :/--tr'3te^®tggg2^1©;^^D-/iLr^' 
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y^t'') ' ^s.^y ' UT^i^/a^ (PGR) ^it(D^m^m^'6Zt 

(B) BS?ilg©Se3n]§^.: 1 5(Cf£t!cOl^S@E3njXIS'e©-gU;&Wf -S^KT 

(C) S23^]S©@23^J#-^ : 1 4 CieifecDT $ 7 i^iejiJlCfcl^NT. 9^1 < I 

(E) m (A) - (D) ^^1'n7i^Em©m©ffi^tiltx h u vi^iv 

(F) iss^:rt-LT. itrifi (A) ~ (E) ^^-rtit^Bmomwitimti^^m 

(2) ITia Cl ] iaiSt©iEfs^^^^LT?A5l&|^X.DNA : 
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■ C5] -t^ tfitfs^^Ti'i^E^tl. *^o|Jitfi^{CD- K^nfc*-<J^r 
CIO) (8) ifim©T>f-tr>7.DNA^^WLT4-'5^m^^^'- ; 

(113 Biiia c n i^i^o^te^x(i-&©^9fflm{3^|$^fi<J{r/^>r7''J y^xu 

CI 2) lUlfi C6} Xli C7) iaitO^''J'^7'f^ Kir^^fi^fClS-^L^^tiLf* 
(13] CI n llW.(Bt^zi'javt'f-Yzrn--:ri^U/-X\tyr>-('7 

©^tB(Iffll>-5/ci6©4^-y h ; 

Cl 5] HiiS Cl 2) lSi^©fiLi*XI±'e©ifM-^^ffl-r'5. -t^ ^ tfSS 

^^r^-tC'j^T'^^ K©^tii:arfe : 

Cl 6) Cl 2) ^«c©fJLf*X(i-e©»ffr^-t^LT/d:-5-b^ > tf?5 
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aeruginosa)) fi^0K^07;i/* U t4-t 5 ^ ^--tf [Itrffii^i'-f-^U • ^fT* • 

/NVrfnc;:^;!. . ^ . ,j _^ ^273 m. ^14368 -14373 H (1998) ] OT 

Mfi^©EJ[^©T;U:^ |Jtt-t7 i y--tf(iJt-<T. 7 ^ K©. 



6 
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1. M 

)\^' ^17.V^)-^ ^275 ^3462~3468M (2000) (Cie«fecD7^i£(l5^oTifi!l 
^■rs 3 t7i-<T§So -T/^it)^. 1^ ii \ 0^1 5 mM K 'J (pH7 
. 5) ff^CS 5 Opmol©. C 1 2-NBD--t5 i K VTi-^) t a ti)\, - ir 
-It ; X h g - (Anal. Bioctiem. ) . ^263 %^ ^183 -188 I (1998) ] . 1 . 

^% (w/v) ^-m-tY^)^u^n^^±om% (-t^^y— t?-) ^^jj? 

ISa-r-So nn.tv-'UA// -7U= 2/ 1 (V/V) > 

'J nv hr77^ (gg3SI«: ::7DD.t;L'i./;;:S.y-yu/2 5^ 

7>^r::.T7K= 9 0/2 0/0. 5 (V/V/V) ) TSg31-5o -e®^> 'C S 
- 9 3 0 O^Dvh:^^^.^-. (Si^SJf'PRlfSi) ^ffll^g^|j@^gr54 7 5 nm. ^ 
2 5 nmT. iieogfoic^}: i^^fiS; L/c C 1 2 - N BD -ItlC^^OSfi 
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fiihtziQ 1 xz^;u©C 1 2-NBD-llira;isC i 2-NBD-ir7i K;:>^b^D 

2. mwmm^ 

U ^^BJ©-tr7 ^ :/--tf 5mU^ U h 'J "t; A^^t; 2 5 mM h 'J 

X-iMK. pH7. 5mmm2 Oml^VZ TC. 2 4 B*^f^ffl$ ii-^o 

(i •> u tifjimm ^ n v> r?'^ 7 ^ (c J: 0 -r / - i> > r T :h 5 -r if - B 

AS 1 0 0 0 (g±7^;UAiiS;i) (iJ;l9'^C-«7.7-<>3')itMt, 

i^>^tlD7K^«?-r5 :(2)*'5i7 h->;Hrv i K. XJiy7^h\ GMla. 7.7 
^ ^ii; >l;(i^'^fflLnj:t^ ;®X7:f ^-^tji.^ (d l 8 : l ) ^^t;-t7 = 
K(i*fLT. yiSz-y (d i 8 : o) ^-^ts^iv i Y^V)^ ^<.{%^th 
:®7>f KX7^ (t 1 8 : 0) $ KJKif'pffi U<I< I ^^O 
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1 







N-7'>a'l';i/X7-f >n'->> (Cl2;0/dl8:l) 


o3 


N-znVU; h^Jl'T.y^ (C16-0/dl8'l) 


93 


N-Xf-TD-fyUX^-f >:3''>> (C18-0/dl8-l) 


83 


N-/<;U^ h'f;UX7-f (Cl5-0/dl8*0^ 


59 


N-Xt^Td-C >7y^> (Cl8:0/dl8:0) 


40 


N-/<;U^ h-f;b7-f h7.7-f >n-i/> (C16:0/ti8:0) 


5 


N-X7^To^;U7-f hX7-f vrfv/V (Cl8:0/tl8:0) 


2 


NBD-N- Kf-':;^y ^;UX7-f ^zj'vV (NBD-C12:0/dl8:i) 


97 


NBD-N-^+-t^y ^;UX7>f ^n'x^ (NBD-C6:0/dl8:l) 


2 


ffyi^ hv/U-b^ ^ K (Calbl-rCer) 


0 


X>'U7 r K (HS03-3Galbl-r Cer) 


0 


CMla (Galbl-3CalNAcbl-4(NeuAca2-3)Calbl-4Glcbl-r Cer) 


0 


;^7^>n' = xiJ> (Choline phosphate Cer) 


0 



3: m'MpH 

Z.3-i^ /^J['i7'J{.^ jm. 50 mM h >; 7. ( t Kn 4^ > T i ^ /^y, 
50 mM 2-T i y ^;U-1.3- 7'n^<>-:;:j--;U) 2 0 m 1 4^, lOOpniol© 
C 1 2-NBD--tr7 i K(C*f L:$:|§BJOtr-7 $ y--tr l 6mU^3 7U 2 4 

CS- 9 3 0 0 ^av ^ ;2:4. + ^ai7S^ 5 2 5 nmrNB 

bnfiffl;!)>^^5-||^^ff{iirSo ^ 1 HIS. CI 2-NBD-^m-b7$ K^)l? 

9 
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o ^ 1 ia©^im^t-.i:9(w, $-t7 ^ trCDS;@pH(i. 7. 0-8. 0-T' 

^^H«0-t7i:J^-Hfii, 0. 1% K*y-;l/ (polidocanol) Cfga°o:S 
: ;U7'o-;u (Lubrol) PX) ^^tj^ 2 0 mM h 7.-i^m (pH 7. 5 ) iiS® 
1^4'. 3 7'C. 2 4l^fmSL/^ti'^{CliSti0^6T^iMbnni:t^;i^ SO'C. 

5. ^S-^l: 

^^B^cDir^^y-ifcD^^Sli. SDS-PAGE (ii7t:^#T) CckOlU 
S-PAGE (Sjc^fl^T) {CJ:0^7 3 kDaT«>*„ 

-fcrite^©igS@EJiJ (S£?1J#^: 1 5) ;cfcl.>T. S^^^f -Sg^ite^izo 

1 0 
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(a) mBigii.^ommm^^. SC&S-^^ CMsS: 2 0/il.©2 SmMK'JX 
*S®^®agE (pH 6-9. ^f* L< {i6. 5-8. 5 . t < li 7 - 8 ^ 
#(:$f^ L< Ii7. 5) tf>. 5 5 OpinoKDC 1 2 -NBD--t7 ^ K. SO' 1 
0%(W/V) D-yb^f-hUt;/.) 3 7'CT'3 0^FHU> + a^-hL 

(b) n<btitzKmmZ'0\,^X. CI 2-NBD-litKF®0^fig;&^a3-r ^Xx 
(2) -tr^ ^ :5^--tfit<E^ 

oT'(i4H^o 1 4 {z%zm<7)T i jmmm<D-m->hti^ 

(a) SO'Cb) i:l^^{iLriifKi^^!^©-tr7;y— tf?§^^^ai$ 

1 1 
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tit. lijffi ( 1 ) {Z^WiOXTyy (a) (b) CckO-tr^ iy--\f^^^ 

7 >yAncig^<&^At- LT(i. SSSgfTK^^h h 'J A^ffl 

-•:t7'•1^^'x>i/-X•p^7•.-^f . us a. ^79^. ^1408~1412M (1982 
) ] . v>;f7'>^-§-trSra'4'TPCRi£-fft\ DNA-^Jtl^O? K© 
flX 0 ii^©iE5S$ < f iT±'}v'^:hJl^' y<^yt^ixh^)- (Anal 
. Biochem.) . ^^224 . ^347 -353 H (1995) ] m^^^i Z tf}<T^ 6o 

S C4^+ -y 7" K • 7* U ^7 X (gapped duplex ) ? u ^ • 7 •> 
X. Uif- ^ (Nucleic Acids Research) . M\2m. ^9441-9456S (1984) ] 
. dut (dUTPase ) tung (7 5 DNA 'J =1 S/y --tf) itfc^-^^ 

I 2 
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82^. ^488 -492 M (1985) ] . T y y<-mm^m^btzP CRlZ^^yjm ( 

mf^/mt^wo25S5^^<>y u y h) t7i^-c§5o cnbo:^feT 

(i> hIje ( I ) (cEis©:^f-->r (a) sa' (b) (Ccko^m-r-Bz t7i^Tg-5 

o 

0. 59<JSDS. 5 xx^^N/l/'y [Denhardfs. 0. I ^-t/ i/jtajfyyU:/ ^ 
>(BSA). 0. 1 t"r./Uh*o .J K>. 0. 1 9^7^ 3-;U4 0 0 ] S 

O'l 0 0 /zg/m 1 tf^tt^DNA^^t^e xSSC (ixSSCIiO. 15M 
Na C U 0. 0 1 5M :?x>i^:^ h pH 7. 0) ^T', 5 0 "CT 

• X7*'J >:/ . y^-.<- . y:r:y ,j _ (Qoid Spring Harbor Laboratory ) H 
ffs T. T-Tf-f X (T. Maniatis ) ^^4.^5- . . 

T . h 'J - • -7^iT;[. ^2 fig (Molecular Cloning : A Laboratory M 

anual 2nd ed. ) (r|£E$nTt^5o 

1 3 
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o:^^-^:/ (a) (b) (CckO. -t^ ^—ifiSmmiii^ni> t^cDx-hti 
© itli^^^:^ L D N A T- 3d 5 o 

T > f- -t > ;^ D N A A L/c'-C ^ - :^5|Bj(D%g,^ ^7 - (C-^ ^ n -5 

9-m'^miht\,^<> ^^7 7.1 Y^'? ^-t\^x\tv\iz 1 8s puc 

I 9. pBluescript. P ET^U* i:©r^jiSD°ci7&'«$f®{C^fflT§> 7t- 
LTIi> A g tj 0^ A g t 1 1 L^-:) 7 -'J^*? 9 -tiH 

Tr^^jix^^^-^ Ti'mi^'^-fjvT.^^ i^-mf}<m^'c^?>^<. zti^iz 
^(i'fi^o i^-i}-^^9 ^-{zit. mm'^m^zTa^-^-^ mm^^-t-m^ 

S'-l *-:^-ni:•<^:•©H^^^3:^LT^.^Tt>J:t,^o 
^fz. m^mzji^xii. M^1iiifnm<^^{Zf£iXoiZ. Hi srS'r. GS 

It^^flai^T'mtgr^ii^ncT'p^-:?'- im^lt^ lac, tac. t 
re. trp. CMV. S V 4 0 M^n^-i'-T'j: t') ^Wf-S G S T ( r>'l/ 
iJ'f^.^vS- h7>;^7x5— b") m^^yy<9^-<9^- mA.it. pGEX 

1 4 
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4T) m^\i. My c. Hi s A^i^) w.n^^^r^^c; 9 -fliim 

(3) Hr5 4y--tfitfSi^^^WL/c^gK^^i$ 

XWimt{yX\t. Escherichia coli K-12 ^^CDHBlOl Zmm. JM109 
DH5 aWs mm XL-lBlueMRF^. TOPlOF^/j: f7i<^if ^n^o ^/c. P# 

y . (i. L . 3T3 . FM3A. CHO ^ COS . Vero. l^Q\^flti}<m^ ^btli ^ m^m^tL 

->r : T • ^#-7 K 'J- ■ v^^T;L. ^2fig. ^2 4 9-2 5 4H<Cfa|g(D 

1 u e s c r i p t T's xmm^m^uf^tr ^m^. T>h-i/ -j >-$-^tr7'b 

-^on - 3-^> K'J;l.-;e-D-:«7-7i^ h->K (X-Ga 1) 

vT-Dh'^u-^-D-f-^f^-^^ N f^y i/ K ( I PTG) ^tvrv- h± 

(„■,;, 

1 5 
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ztf}<x^^o mmmi. m^n. mnmm(Dmff&iibiiiiii^^ntixi^r 

-i-J\^'ty'y<-(tai;t!Jl-'>ri7,h')-. %m ^3462-34681 (20 

00) (iiatsi©:^&. bUE ( i) iztm(D:7.i^-yzr (a) sa' (b) tm 

s m^li. T■^Ux^^;^ /NV:^'5r $ x h >J - (Analytical Biochemistry). 
^244 ^291 -300 K (1997) iZtmoyj^Xno Z tt<X^ tfz. -tr 
•7 ^ ^--ifizl^lr iVLi^^mmn Z t -tr^ ^ b'i£-ftfe®**'J'< 

:^5^K (:$:^BB©-t:5^;/-if«-|^<.1fJA:y5^K) i:CDil!!-^{$t LT^m^-tt 

K (PVDF) J^±(Ife¥U 30)g±T'in:i*^ffl(,^r^tlir-5Zi: 

*^BJ{i> $^B«©«e^;5-<^^$n. 7b^oi^ite^^^c::- K$n;^c;^•>J^7• 
l 6 
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-S^^dli. :^fl&MfiJc. l^ifeOpH. i^^zajt. ^Si^r^Offe. 

^^w^^ijmizxtiii. m-i2 5i$'—iff}<mMf^(z^m^ti6m'^. 

n<h<D^m^U. ^^^tl^iiy i ^-if<DS.{Zit^X^&M.lZ-r^m^tzi6. -e 
i^'^&Wtbtll^ti.^d^ntzm.^.^hio 

17 
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tfz. m^^zm^-^i/ ^-mzj^-oxii. ^m.mm<7^mmmxi:^ cinci 

us ion body) tLXJ^^^t\6Ztt<h6o z.(Dm^. mm^jmizm'C^^miz 

fioz tiz^'omxw^^tj^T-^^m^^m^t^, uxwi:muz'\k. mm 
t:')-<zr^ v^^t^w,sh'^'i^^ztf)<r^^o 'j^mcmisxzow.s'n^^iz^m 

(5) /N-r^-'J :J^^'-tf-i/3 >ffl7'o-7'Sc;PCRffl7'v'f V- 

1 8 
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^7'';^^x-r^fcO'c$>n(^«):t^o ±£ r;^ h u >>^x> hnc^#j tit. ^ 

IIE^$n4•^^7!)^ M;tli. 6xSSC. 0. 5%SDS> 5xx>/n;uk 1 
0 Omg/m 1 --y^nnNAir^t^^^^, Cb1jE7"u -7'CDTm- 2 5*0 

Tm=81. 5-16.6 (logio[Na* 1) + 0.41 ac+O-Ceoo/N) 

ii-^. Tm(±. A + T (T-f-> + ^5» 2 "Ct©^ 

G + C]^S©tWfi.J:4riOgfi:6DfD ((A+T) X2+(C+.C) X4 ] IZ^Om 

{V'.': 

1 9 
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tij^oJ^V^O. zntlckoT. ^^BJCD-b7 ^ :J^--t:Sfc?-0^ai^ff9Z t 

y i y-if^:3- vti^m^^s mmmm9}im. ^^ymj ^ ur—if^mmo 

■fim\\i^-r^^i$.^^xh^zti7<mtL\,^o 
^^K>^^^:.^\i!^^^zf£otzib\z. <^^o:>i5mzuzt<-r,xm^fmm.^mL 

fl$)-5l^{±^t7 7>JE(^|.0^^(^cd&^®yy ADNA^> L< lie DNA. Xfi^y 

-i^DNA7>r-7;7 'J -^)L< lie D.N A 5 7*7 'J -^x^ 'j --^r-r-sz t 

^'f-04®(*SS50yy ADNA L < li c DNA. Xli^ > ADN A v ^ 7'5 U 
-fcL< (J c DNA7^7'^ |J-7:^^b. PCR mzX^^^^^O-^v i ^--^'^^ 
^tfflI5lt4Oi^^^DNAlSTK-€:^^^iL/c0. ^ b(Ili-e0^5cD:SfE^^f#S I 

2 0 
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(6) itfi^®^ai:^fe 

7^'v-^ffl|,^T. PCR&4-t'ODNAiii|is:^i£(Ci:<9jtfe^CD^ai^?Tnj:o 
$ n/c D N A-PR N A 4' bn-Bo 

^ ■^*iL/-cga^^^^#aBfla'&-e©$ ^ ©t^^^,Tffl^^T^lc]; < . mwi^m^m 

2 1 
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m^r^m'^f^m^ tin ^1.^0 

^^U.m. 0iJ;i{ixf->"t7Ayo-7^ H\ if^-.N'- . rt;_> j (syber Green 
±.tS.<Dzrv-(^-^^^Lxti^zt^ \ -DCDif^WLttio ttisd.^y hii. 

2 2 
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m^mm(Di§m. o ^m^mtan tzi6<Du.mti f^-^^tx^ j: i ^o 

, ^Mfflf ^Ct^iTg^o *:|gBJO{n:fi:{i, m^it. 1992^, ^3>.r7^'ij_ 

&•t^>Xa: (John Wiely & Sons. Inc) ^^T> a > • E • 3J 'J ;y > (John E. 
Coligan ) mm. ti\yy h • hznjix - ^y - uV- (Current Prot 

ocols in Immunology ) (c!£a©:^!£{;ct 0. *^h«cd;1< 'J ^7*5^ KO^SPXIi 

(: ■■ . ■• 

2 3 
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DNA) ommM^(D.7.^^)--y^\ mm. mm. m^mu,mm-^(Dzm< 

(8) rtf'j^rf- K©^ai:^i* 

75^f^JmT'^57i^^ <5(i^ii\ ^^^gsusis, ^Tfe^srflij^fe. m^^mm^&ti 

h'o^myjmizit^ :^mcDt:>)^rf- Ko^ai(cffll^^ 

(9) T>f-tr>XDNASa'T>^-tj>XRNA 

^^BJ^Ifcl^T. rT>^-t>XDNAj SO' rT>5^-t>xRNAJ irii. 
$i^--lfitfe^ ('try /.DNAS-C/mRNA) t 2 :$:M^JBfiicr -5 " t Hd: 
^t^-9o T>5^-tr>;^DNAXIiT>f^-tr>;?.RNACD^$li. igSgE3FilcD#M 

2 4 
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<5iJx.ii\ t a titfe^ C^^^U^-y.^ -J 1^-5^ (Nucleic Acids 

Research) . ||19#. ^3359~3368M (1991) ] . $,-5l^{lr e vitfe-? [^n 

^7' ^f" US A(Proceedings of the National Academy of Sciences of the 
USA). ^86^. m4244-4248M (1989) ] ^mmUzH \ V (Dmmmm. T> 

=f-<^^'^^nUX{mMr^Ztij^mxh^o S/c >^^Hj©T>f-tr>:;^D 
.NAXaT>^-tr>xRNAIis in situ ^N-<:riJ y>r-t--.>3 ^^ojjf^e^^ 

2 5 
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jiti' > &m(D^mmmii^mxyj&^. ^-^m\^ ^/^ite^ ^ 

A mzmmLx-^mmttz'^. ^'C^^u^'ij'ox±m mmmmm 
o z(DummtAtiii^j:^){^^<D^>y<i;nmmyj&. m^u^mo^^wrvry 
y ^ -i:i^^^t^^xw.-fi^m\zinm^iMz^y i ^-^w.&^mztt<x 

2 6 
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^ X h 'J ^256 ^7990~7997H (1981) ] IZ^^bT i JmmM'$^Vf(zm 
-•tf^N- h->yU-L -:7 X — ;t/T5— ^t/^' n □ f-;L"!r h> (TPCK) - h 

3) ClO LTBgt>;!>^i:yJ:o/•cT ^ y®ElS3^JOltfg$rfe^(I, '^-^':r>J y^'-t'- 
a6(i{±. -«$fi•]^Iffl^^<^>n6.PCRx^i/^^7''J tr-i/a >&<£-iijffl-r^ 

o PCRSli. 1 9 8 9^. ^ h-y ^7 h > . -rUT. (Stockton Press) itWn. 
x;i/'J7b H. A. (Erlich. H.A.) mm. P C Rx^ y a v^- (PCR Techno 

logy) iztimoyjmizmtx'ijo zti3<v^^o ^^^y^) 3 ymi. 

4) ±ia®^^'r7''jy>r-tj--^3 >X(iPCR(rj;-^-Cf#bn/^DNAfBrJtli 
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5) 3) ©^^-ryj ^^-tf--> 3 >X{±PCRm: -5 T^fbn/cDNA®r)t;5l^ 

6) .C9 tT?#e)tl/c-tr7 ^ 5^--if^:l^a- Kf -5itfKT-€-ii^^<i:^^ ^- 
-r '7-m±cot^i^^t>^t(D^izmi^f)^M.intzo tz tz imm $ n/c d n astk- p 
- 1 (mmm<Dmm^: bcp- i o^mmii^yr^-r) tie s bp tm^i^o 

^~0ummu^ ihWtsf^tifzyy -r v- ta^-^t^itx p c r «-^f 9 c t c 

2 8 
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$b(is Btjl£3 3 5bp©DNA»rK-^:/n-7*{cUT. -^Oxm^^OcD 
lE^^itTiJ-^M^ n-So MIC. -tr 5 $ y — If Sf4^W-r -5 '-K 'J ^yf- K©$i5T 



2 g 
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m^u. y r-^<-mm<D^s.(Di^miz^m'ch^o 

^Tiz^mm^^h'^x^ <b{zmmz^mm'^mmt^t\ ^mmiimm&KD 
mm\zmz^ni^0X{ifi\.\ 

1 0 5E©Sea/ddY •7'^;?. (^HilSiMSIEEffM) f}^ ibmHi btzSfm I 8 1 
g^lmM EDTA^^trO. 2 5M •> 3 S^S ( a :g-EDTA ) 3 0 0 m 

/c^, ±m^m^uzo w'btitz±m=^. $^{C2 7 o o xgr-s o^mm'{j>^ 
itm.m^^ 4 8 0 m 1 © •> 3 m-mk mizmM bxmmm'^mzo n ^^ntzm 

OiiU/Co ol^T. fl!km¥Mm^ 1 0 5 0 0 0 xgT9 0 Mm'O^^d-mi. ±'M 

izmuzo ±/t<&iiiiixuT5fe©±js^'^t)-ti-. 5 2 om 1 (D^mmminm^mz 

o 

afftaj^2 6 Om] ^2 OmM 'J>MW(pH7. O^XW^tbtzl 
0 0inlcDDEAE--t77D-7.FF (T"7-> + A • 7 r >'l'V'>Tthlll) :^ 7 
Z.{CT7'7-1'L> ^©iPi^i^^Sfe^l^^L/Co IM NaC 1 ^-ttj^lf 

.MM(lJ:5^ai^m\ -^7$:$^— tfgM^l 6 Om 1 ^HiRL/Co mW^ 
it^m^XlU Na C 1 ^-tt;2 OmM h 'J ;?.-iy£SeM»?^ (p H 7. 5) 
XWiS<tbfz 1 0 Om 1 ©7i^;U--t7Tn-xFF (Tv> + A • y r Jl^ 
i/Titm iJvMZTyy^Lfz^^^ 2 M;5> 0 M^ON a C 1 ©igg/^ i^x 

3 0 
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>hX'^^b. W.i'OHi)^'h\% -^©t^'j Yt>j-Jl^ (Polidocanol) m°a^ : 

n-7 -HJ;*). 310ml ©-tr^ ^ ^—iffS^m^^M>\SLbfzo 

n^tlfzmim^^. O. 5M NaClSa^O. 1960;uyD-;l/PX^^ 
tr2 0mM h 'J (pH 7. 5 ) T'^ffifk L/c 2 5 m 1 b - 

>i7'--tr7T n-xFF (Tvi/i- A • 7 r-'Uvi/T^fclS, C\i^*^^m) 
tyl.lzr-Xy-(btZo t y l.^mf^®i&:SL:J^ 0 . 1 %©;^7*□-;^PX^^itr 
20mM h 7.-^mmmm (pHi . 5)r'^^L/c^. 2m nh^ ci 

.0. I HOJiy'a-jlPX^^t:2 OmU h 'J ( p H 7 . 5 

) m^©^ffi^ffntofco ^tB^n/cS&14®:9-^K^i>6=!§(iJ;<9^filLT^itg 
^^?#fCo o^,^T^ Jgm^'C^W^O. 1 %©;l/7'D-;uPX^-ttr2 Om 
M h'JX-t£MM (pH7. 5) CgmU. PmjS^#/Co f#bn/-c^^ 
Om 1 li. SIC 0. 1 %©>'U7*P-;UPX^^t;2 OmM h'JX-ig^^ 
ffi^lK (pH7. 5) r¥-lgfkt/c5KD;^HQ:<77A (0 4. BxioOmm. 

5M--©Na CI ©^S^T-^v^xy hTi^mt. SM^^#/;o ::©S&®^ 
^0. 2M NaCK 0. i %(DJl:^a-Jl>P.X^^tj I mM U >iti^®^S 
(pH7. 0) T'¥WftL/c/N>r Kn + ->TyN*^-r (0 7. 5x10 0 

mm. ^y^J' i'XttS) ICT:/7^t/Co -^yl^^—^fit. 
riiilM^CIHIZ^n/Co ol,^T^ ^ii^^. 0. 2M NaCK 0. 3%© 
;uya-;UPX^'^t;^2 OmM h :^-^mmmf& (pH7 . b) X'^m<tL 
tz7.-y<-a-7.2 OOHR*7A(01OX3O Omm> Tv:/-f A • 7 t 

?#/co i^±©1fS^fP©Mms 5 8mg©1flii-t5 5 y--tfmD°a^f#/co 



r 



3 1 
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filSS^tt : 0. 1% t'^) l^'tiJ-Jl (Polidocanol) mSh^ : Jl^7a-ji 
(Lubrol) PX] «:-ttj^2 OmMh 'JX-tg^ (pH7. 5) mm^&^. 3 7'C 

: SDS-PAGE (oItc^^T) (:J:0*^9 4 k D a -e«>ofco ^/c 
rr.J tf Fd^Of^fb^nz-c^^mii. SDS-PAGE (Miz^W 

T) (I ck *3 7 3 k D a T'$) o /Co 

5 Opraol©-b5 ^ :5^--b'^-^Wf -S^Ml 1 m 1 (C. 0, 3%©;l/7'o-;u 
PX^#t^2 OmM h'J;?:-:!^?^®^ (pH7. 5) ^iSi^tzo ^%6ilfi^ 
*4;^^xMonoQ PCI Q X 5 ti y A (\ 0 0 fi I . T-^i/^ A ' 7 r 
vi/Tl±||J) (:T7*5^ L/Co i^l^TO. 4M N a C 1 $-^t;I^M®filT';!7 7 

trsi^ii. 5 0 1 {zmmntzo n^tifzm^m^^ s d s - ^te u t u ;ut ^ 

i^x> h (GelCode Blue Stain reagents t'Ty^^Sl) X^^btzo o^,^T^ -b 
7 ^ :J^--b'©^<> K<£:^0aib/co ^OlJtB^n/c'ir^USrlrO 1 /4 ^ 0. 1% 
SDS^-g-trS 0 0 ;U 1 ©0. IM h UX-ig^mffi^iS (pH 9. 0)T37 

•c. I Qmm^btzo nintzm\i:,^^u,^tLx. GioosArox-r^ 

3 2 
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o w.mm(Dw.mm^ i cin- t e vmor i jmrnm^yr^to 

^/c. ^UOffi^n/cyVHSritO^O 3/4^. 1 m 1 CD 0 . 5M h^)x-m, 
°TT-±-Ly s-C {mjftmm^M) ^ttsl OU lOO. 5M h'JX-J£ 

(pH9. 2) ^jp^T3 7r-ci ewisigu -t^ ^y— b' 
tamm/e onr-b h-h^) Ji^m^x. ^i^-(: immmBi-r^m^^2mn 

X= 3-S K T>f-t>;;^$ ::7^r7>r 5 3 -A3 

^x-tf>r>L. DNA-^MT'^^L/Co i2?iJS®i2>?iJ#^ : 4. 5(l-etl€n 
■:^7i'v-5 3-S U 5 3-A3®^SSe^J^^-re cnb©:/7^-7-^ffi 
i^TPCR^tT^'-^/Co PCRIi. v>t7 7.JffEcDNAr5X= K7^7'v'J- 

i^mm^m ^^mmtbxmi^tzo PCRii. 9 4-c> 9^©^. 9 4*c. 

m\ $^(:7 2'C. 7^^UnztiZ^0n^£^tZo ZOPCRiZ^O. 
7 0 b p©#^Wn£Jii|iiDNAESr)t75'«T:^o-;^^^^tj,-eMai$n/-Co 
C®liiIiDNA^y;UJ:OilJRL. cn^pGEM-T easy^i^:^^- ( 
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©^^(iffliN^n/c^^'i'-p AP 3 n e oCDi^SI2?iJ^^)i{::-t>X7*^'rv 
-T 7 i n&a'T7 ou t ^xifW > t-^fiJcU/co @2^Jg©iE^J#^ : 9. 1 0 

(i'en-e'n7'7^'^-T7 i n> t7 o u totgssB^ij^^-To cn'a>o7'5-r 

v-^ffllNT. v't7;?.BTllc DNA^-r 7*^ 'J -^HM t LfiT^:^7^^ KPC 
R^tT^-o/co 1st PCRt LTs $f ■t>X7*7'rv-T 7 o u 
>5^-t?>7."/5^'^-MA 2^^fflLT 9 4'C> S^CD^s 9 4 •C> 0. 
SrCs 0. 5^-7 2 'C^ 2^^l^^^Jltt?>A 0-*)--(i7JlO^JZ^^rf^i 
l\ ^i{Z7 2°C. 7^rBmi&U/co ^ t.(i2 n d PCRIi. 1st PGR 
©SM^HMirU. •b>::?;7'5'<v-T7 i nRV^ry^-Hl^i^zry-C^-U 
Al^mt^iiimtl s t PCRirl^b^^T'ffnCo/Co COi^m. 335 
bp©iii|i|DNA»rlt*<#t)n/io cn^J£(Tlw^-r3aji-ys^7*'J :J^^-t'--> 

^ife#iJ4 -t5 ^ ^fitf5■7•©^D-r:>:?' 
V'^xffFEc DNA7*5;^ ^ K^-r7'7 u -^^A^n/cBMfegift^. 1 0 

0 u g/m 1 ©T>h'i/U >^'tti>LB§i3^^±fi2yu- h±® ^h-f a > 7 ^ 
- (MiS : ^^>r't^> K-N* s" Tviz-f Z.7T>'l'V->Ta:M) (CiSaU. 9. 
5x13. 5 cm©7'lx- h 1 ft^/iO*^ 3:S"ffl©3 nji-;£-J^fiSS^ii:T-77.i7 

3 4 
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t>y ^ 0%SDSmmzmbtcb^±X'5^m : 0. 5M NaOH 

. 1. 5M NaC \ mmzmLtz^Wi±X'5^m i^^) NaCl€- 

^ts-o. 5M h ^-^mmmm (pH7. 5) icst/c;5^±T-5^ra 
m) ; 2xsscM{rsL/I5^±T5^rB1^ -en-enML/io 2 

0. 1 // gffi^^DNA^^'J >i7'+y K Ux-f - • h -J- • 3'- (Ready To 
Go . 7 r 'yr^M) ^ffll^T. 1^ + 7 h©7'p hzJ-;Kr?jeoT'.'Pr^ 

^ -tf-i^a (Mfiic : 7 % PEG6000. 10% SDS^^g)4•. 6 0 

•C-eilifr^7*U^N'l'y>J:5^>r-tf-i/3 >€-ff^j:oyi^. iECDSHfeT-n.-T'^&O 
. 0 0 Spmol/m 1 tni:-5<i:-5{rjpx.> 6 0'CX'—m.y^-(f') 

^T^<j:o/■co 6 o'Cdjpjgur^ji/^/c^M ( 2 X s s c. o. i% so 

S) eo'Cri S^felToSIHs -^^Jt^U/co 7w ^I/^S'-tSn^)^ 

^nC7j<^^^lN/cg^, S±7^;l/Ati:|!i-i'y-i?>^^yL/-H:2 0^PB^^3tL 

BAS 1 0 0 0 -( /-'JyiTTi-y-f-^- (g±7 ;t/ AM) iZXi^^ 

i-j\y^^i^Lfzo &^^'x:^nmzj:^mntzm^iyiri-j\^izMit^t^'7x^- 

7 ^ Jl^-±(D:na--^UMbti ( 1 'j -->r) o 

n^Ltz^ax.-^^ 1 0 0 //g/m 1 ®T>h'i/'; >^-t-trLB^«fe(rM 
L/•c^^ 1 0 0 xz-g/m 1 cDT>h*->'j >^^tj^9. 5x13. 5 cm LB«5^ 
i^^T'U- h±®t-^n>7^;t/:5^-(w}iaU 1 tfc^fc 0 2 0 0 ~ 1 0 0 0 ® 
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Z.O^'&L^u-y-bsy.yyXl K^PSU Zti^zTyXl KpLCDa s e 

m\z^^^tlfzir-yy • 'j -x-f >r • 7 U-A (ORF) Oi^SSE^iJ. jfe 
S-^: 1 2 3^0'l 3(r/Tl-o $^>(w. ±f5CDDNA^jtcD$iiPIif^lfeiat> 

Fiza-Y^ti^-iiy i s^-if (OT i J mmmt. mmmomn^^: uzm^ 

7 ^y— lf{i. ±E©0RF(r3- K$tl^^';^:/5^ K®9*,0N«gi3^cD 
/Co iS3^m®ie»-^: 1 4{zm»tm-iryiy— if (DTi J mum tfz. E 

to 

3 6 
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5mm®-r^ 7 i/^ifC 1 0 9«F C S t^Wa -MEM^iteTi^S^nfcC 
H0« (3X10 = mm/r^ 7i^a) (I, ^SI^j4T1lbnyc:/^X^ Kp 
LCDa s e 1 xz g 'J ;}^7 i hT ^ > (^'r7 • x^y oi^-XttS) 
5 ;z 1 t<£-jpx.5ct{;i:0> -t^ $ :J^-^fit^K^^C HOMc^A L^Co C 
<7)m^^3TCVZ 0. \% Tr i t onX- l O O^-ttiM 

0 0/zlOlOmM Tristi©(pH7. 5 ) {^M U i^fla^iKl^ U/-;o 
^bnT'cMflSlKi^Sfr-oV^T. ±IfiOC 1 2-NBD--t5^ K^SWirf'Si? 
5 i y— tfSM^^^fnCo/ctC^. CCD^BSCfclNT-tr^ ^ V-Wv L C 
Da s e<&^ALT^^n^^^a> h D-;u^|ja(iit^-t. ^^100 OigSi<^S,$ 

sc. T:^'J r-f ^W:^'^ * ;^ h U -(Analytical Biochemistry) ^24 
4 11291 -300 M (1997) (lEtSc©:^&(r?^ oT. mp^O-tr^^ Km^iIIiJ 
pLCDa s e^^AL/cmX'li. ^AbTl^/il^^ > h o- 

UW\ % v't7xaS;i)>^)CD-b7 ^ y--tfit^i^©i7D-^>:^' 
T>tVJ > 1 0 0 ;ug/ml ^-^ts LB *3^J§*7'L/-h(l-ho-b;t/n-;;^ 
(SchleicheriSchuelltt. PROTRAN BA85 0. 4 Smm^SMS 2mm'C<£ffl 
) ^©-li-. -eOT'U-h iec^/-ct)i^2 o:^=in--{c/j:aJ;-5(ri ofecD^u 
- h irv^xK cDNA "y^zTy 'J - (LIFE TECHNOLOGIES i± • SUPERSCRIPT Mous 
e Brain cDNA Library) ^JfSU 37'CT 1 QB^S^^L^Co - h n-tr;t/n-;^ 
^ > 7* U >±{l^;t/-c:^ji®^:f->< a >J1 (pALL Gelman Laboratory^ • ^<-i' :f 
jJ^-OA 2mm ( 1 . 2mm) 3 (I^ILIKO^ ^tl^'nT >!::•> 1; >7'U 

-MlcD-fr/-c^. 3 7*CT-3B#TOSU/-Co - h d t;l.o-7>y v 
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--^^UlZ*5> ^&M©f->ra>^fi^fc^ ^ 1 m 1 CDg14?|^ (0. 5M Na 

OH/1. 5M Nac I) x\ mtm-^n^'n^^mmkmbtzo mmizimi 

O^miO. 5M Tris-HCl (pH7. 4)/l. 5 M NaCn 
-e®^. 2 0 Om 1 C5 xSSC/O. 5% SDS/lml EDT 

A (pH8. 0) 3 no^mmf^b. xmrn^wn^^^^^J^L^). 2 xssct 

^^btzo 4 Om I ©^>-r7*'J ^--tf-i/B >^0[ CO. 5M .f'-f-f^ "J >i!/ 
7?6 SDS/lmM EDTAD 6 5'CV2^fi[^\yy^>(zr*)^-(-tf-i/ 

3 y^'iiU-^fz^. i£M©yD-7*^f <t;4 Om 1 (D^^^y^) :/-i'-t'-->3 > 
jS'+'T. 6 5°CT'l Smm^^-fy) ^>(-if-'>3y^n^£^tzo zTu-ftLX 
. ■7't7;?.-b7 i y-'tfitfe^^^tj^y^X^ KpAPLCD© EcoRI-BcoRI»ffr 
2 . 7 k b p bfzo ^^>r y 'J y-f t'- a >i^7'# l O O m l ©ftM ( 

4 0mM 5^ + -f-'J >i?/ 1 % SDS)-C6 5'C. 1 5 ^r^©i5fe^^ 2 lUff 

/Co $ b(r 1 0 0ml ©High stringent ^^^il(0. 2xSSC/0. 1 
96 SDS)-r6 5U 1 SMgfe^Lfco 1 l^r^IP-plateirmg 

BAS 1500 TUtlT^tT'^Ao/Co 't:i?7^^7*gi3^©:^hD-b;Un-xy >7'l/ 
y'^W.m'^^mmizmiOtzU l ml©LB^«fellM^> 4 0 0 0^(c^3g?U 
/cit>y;i/ 2 0 0 ml ^T>f'>'J >AOLByu- 2nd 

l^fllir*-i^-r^ 1 0 0 0 0 ^{l^f^L/>:-!f>:^;l.2 0 Om 1 ^T>h• 

T3rd 7.^7 .;-^>i7*^^Tfj:.,fc„ mfiSl^n/ci7o-> (pSBCD) it^y !7 

6 izm-to 

mBmm^{z{t. mmmAizBrncD-^ryxBrn^^cD-by i y—if^'^^tm 
-©aE3^j^wr^0RF*-<i.£B$n/co fin. 5' t^m^m^Ras' ^tai^M 

3 8 
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m<Dmmm^: 1 Tir^-rse^j^-^f s-t>;^r7^v-u 1 1 0 iRv^mm 
(Dmmm^: 1 8ir.T-riE3^i]^wrsT>5^-t>x7'v^v-L 1 3 1 i^-^^ 
t/co ui 1 0Tf y-f7-ommi. mnmomn^^: 1 2®i^»#-^: i 
10 7-113 oosfi^ijdffl^ L 1 3 1 1 yy-c^-ommu. mm^^ ■. 
1 2©^$§^ : 1 3 1 1 ~i 3 3 A<Dmmznmti^fii§.mmmizn^ir:bo 

Vi.DNA 6 2 5 n g^i^aiwU 1 1 0 Ty^-Tv-RO'L 13 11 Zfy^^- 
^fflV^TPCR^tf4'ofco PCRIi. 9 4'C> 9^©^. 9 4'C. 0. 5^- 
5 5°C> 0. 5^~7 2'C. Z^^l^-^ ^ Jltr^A ^ J[^^'^fl\.\ $ 
bfC7 2°CT-7^^Z&t-^St&^^T'^d:ofco f#btl/c5fc:l^^T#n- 
, -OPCR(rJ:0. I1l2 kb p0DNA»Tit3&^ii 

C©DNAWrK-^S e p h a g 1 a s (7 7 ^Uvi^Tlttlli) ^ffll^T. 
bSilXU. #bn/cffir>T-^pGEM-T e a s y'^:?:^'- (7*0 /ti"^m (I 

A»r)t©^£iEJ?i]^^^Lfco BlifaiSanjis, G e n B a n k©x-:J'^-7>©S 
^^tLTt.;-6A cce.ssion NO. AC012131 Compleme 
n t © 9 6 2 8 9 - 9 8 4 7 8 (Iffi^f ^iejiJr$>-5/co ^/i. Btrlfiia^J II =3 - 

^V-t/j^fifllgfi^-t^^y— tfT> yi!lS3?(J®T> 3 7 0-4 4 4 ® 

" ^- 3 9 
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^A-fc. AC 0 1 2 1 3 1 li. mmmiv^^^titz-^r^^t.sfm^^'by i 

I 

mm^: nzTjktmmizisi^Xs njm^^: sso'i 3CDXa aii 

IB^iJ^s 3. 6S.O'l 5®n(i. G> A> TXIiC^^fo 

mm^ : 1 8li. :/-5'r-7-ffl©'^fiSc:i-'jD*7^?U;J-f-K©Se^JT'*)^o 

tlo^o ^:||Hq©jte^©T>5"-tr>:;^;Ki? (DNA. 

RNA) ij<mm^n^o *^*^'5a^E^*>J:0''e©T>5^-tr>X^g?li, 

4 0 



W0000058448 rhttp://wvw.getthepatent.com/Login.dog/Saimitchell/Fetch/WQ000058443xpc?fromCa Pa^e 43 of 76 



WO 00/58448 PCT/JPOO/01802 



/■ 
I. 



(■.; 

"-^ 4 1 



0000053448 rhttp://wvw.aetthepatent.com/Login.doR/$aimitchell/ Tetch/W000005S448xpc?fromCache=l i3art=m Page of 76 



WO 00/58448 PCT/JPOO/01802 

(C) SE^JS©@e?iJl^-t : 1 4 CiaiKOT i y TO?iJ(I*=l>Ts ^i?n£ < t ^> 1 

(D) mm^(DMmm^ 1 5 \zfm.<D^miMkz^\.^x. 9fi<t^ 1-^(0 

(E) liiE (A) ~ (D) l^-rn7!>Nia|gO;Kgfe©1Sfflr^t;7L h 'J y'Ja.y yti 

(F) fiSE^:frLr. lUE (A) ~ (E) l^-fnTb^Eao^igtliM'^C^igS 
YLXfl^im. 

( a ) itfe-7-®^mM^. SlSzi-^^K C« : 2 0 1 © 2 5 mM h 'J Xi^® 
^«^S(pH7. 5) f*'. 5 5 OpmolQC 1 2-NBD--t7 i h\ SO'l . 0 
9^ (W/V) ^-)imi- h 'J •:7A) ^fi, 3 7'C-C3 O^r*^ > + :r^- h Lr 

4 2 
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(b) n>htitzKz^mz^i^x. c 1 2-NBD-mmo±^^mt^x7- 

(i) ftffi : -tT ^ K<&Jin7jc^^LX7^ >3V KtJ!IK®i:^^fi!51-<5 ; 

^ K\ :^^U7 7^H\ GMl a. ^ xij l^/j:,,, . 

(iii) MiipH : 7. 0-8. ^-Qh^ : 

(iv) 0. 1% K:<7y-;i. (poiidocanoI)^ft^2 OmMh'j^-JIi^ (p 
H7. 5)S®?g4'. 3 7'C. 2 4B#MML/cii^(;^i^tt®fgy(i^^^;.j- 
^^7i^\ 6 0 1 mmm.\z^^%m\o^'^(D%^ 3 0 ^d^g^T^MST-r-s 
^Mf 1 xii 2 Emoise^-o 



4 3 
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1 0. ^yi^-ifmm^ TsiT.y'yZr : 

( a ) iSii^^ommmm. m^m-^^ : 2 o ;u i © 2 5 mM h u 

^®?S(pH7. 5) 'f'. 5 5 Opmol©C 1 2-NBD--tr7^ h% SO'l. 0 

% (w/v) ^-^ug^-^hijoA) t^j, 3 7-cT'3 o^ra-<>4-^/<-hLr 

XDNAo 
XRNAo 

1 4. itAl^^i -3 n*^Ei^©itfE^X{i-e©^i^tm(r#Mfl<J(I/^f 7*'j 



4 4 
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SEQUENCE LISTING 

<110> Takara Shuzo Co., Ltd. 

<120> A gene encoding cerainidase 

<130> OO-OU-PCT 

<140> JP 11/84743 
<141> 1999-3-26 

<160> 18 

<210> 1 

<211> 21 ( 
<212> PRT 
<213> Mouse 

<220> 

<222> 7. 9. 13 

<223> Xaa is an unknown amino acid. 
<400> 1 . 

Phe Ser Cly Tyr Tyr He Xaa Val Xaa Arg Ala Asp Xaa Thr Gly 
1 5 10 15 

Lys Val Asn Asp He Asn 
20 

<210> 2 
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<211> 10 

<212> PRT 
<213> Mouse 

<220> 
<222> 9 

<223> Xaa is an unlmown amino acid. 

<400> 2 

Ala He Ala Thr Asp Thr Val Ala Xaa Met 
1 5 10 

<210> 3 
<211> 35 
<212> PRT 
<213> Mouse 

<220> 

<222>29. 30 

<223> Xaa is an unknown amino acid. 
<400> 3 

Cly Tyr Leu Pro Gly Gin Gly Pro Phe Val Asn Gly Phe Ala Ser 
1 5 10 . 15 

Ser Asn Leu Cly Asp Val Ser Pro Asn He Leu Gly Pro Xaa Xaa 

20 25 30 

Val Asn Thr Cly Clu 

35 
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<210> 4 
<211> 17 
<212> m 

<213> Artificial Sequence 
<220> 

<223> Synthesized oligonucleotide for primer. 

<220> ■ 
<222> 6. 9. 15 

<223> "n" is G or A or T or C. 



<400> 4 

carggnccnt tygtngc 17 

<2iO> 5 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthesized oligonucleotide for primer. 
<220> 

<222> a 6. 15 

<223> "n" is C or A or T or C. 
<400> 5 

ggnccnagda trttngg 17 

... ..) 
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<210> 6 
<211> 38 

<212> DMA 
<213> Mouse 

<400> 6 

gcaggctttg cttcatcaaa tctcggagac gtgtcacc 33 

<210> 7 
<211> 19. 
<212>IM . 

<213> Artificial Sequence 
<220> 

<223> Synthesized oligonucleotide for primer. 
<400> 7 

ttgatgaagc aaagcctgc 19 

<210> 8 
<211> 19 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Synthesized oligonucleotide for primer 



wo 00/58448 



PCT/JPOO/01802 



<400> 8 
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ggtgacacgt ctccgagat 19 

<210> 9 
<211> 20 
<212>DNA 

<213> Artificial Sequence 
<220> 

<223> Synthesized oligonucleotide for primer 
<400> 9 

taatacgact cactataggg 20 

<210> 10 
<211> 17 
<212>DNA 

<213> Artificial Sequence 

<220> 

<223> Synthesized oligonucleotide for primer 
<400> 10 

tctgctctaa aagctgc 17 

<210> 11 
<211> 3108 
<212> DMA 
<213> Itouse 
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cctgcgccac ttctctctcc cggctcaatc gcggagcctt ttctctcccc cgtctcgccg 60 
ctgccgccat ctccacccct gcctgcccca ggggtctgtg gacgcccggg cagagagcaa 120 
gcaccgagct gggcctgctg gagaccggag accagcggcc cgcccgcccg cccgctgcga 180 
gcctcctgag cagctccgga acagcttact ttctgtttcc atctctttcg gaccgggttg 240 
gcctctccaa aagccacttc tcctaactct tatcaaggtt caaaggctaa aggtctgtac 300 
acatgagtgc tggtgtgctt agaggcatcg ggtccctttc agctggagtt gcagtacttg 360 
tgagtgccat ggaatccaaa ttcggcaaga gatacaatct aaactctcaa ctactccaga 420 
ttcaaggttc acctcacttt ctggttacca aaggagcttt gcggggccgc tctgacatcc 480 
agtagatttg gaaacacatt gagaaatcag cctgagcaac ctgcaaggca caaggcacaa 540 
gattctgcat ggttatttgc tctcccagga ggtgaacact tgttttgatt cacagagtca 600 
gggttgagat gcccagttgt tcctcatctt ggctcagaag aagcacctag gaataaaagc 660 
tctaagctgg tattaagtag aatgggctta aagtccacta caggaaacaa cagctagtga 720 
cagaaatggc aaagcgaacc ttctccacct tggaggcatt cctcattttc cttctggtaa 780 
taatgacagt catcacagtg gcccttctca ccctcttgtt tgttaccagt gggaccattg 840 
aaaaccacaa agattcagga aatcactggt tttcaaccac tctgggctcc acgacaaccc 900 
agccccctcc aattacacag actccaaact tcccttcatt tcggaacttc agtggctact 960 
acattggcgt tgggagagcg gattgcacag gacaagtgtc agatatcaat ttgatgggct 1020 
atggcaaaaa tggccagaat gcacggggtc tcctcaccag gctgttcagc cgtgctttta 1080 
tcttggcgga tccagatggg tcaaatcgaa tggcatttgt gagcgtggaa ctatgtatga 1140 
tttcccaacg actgaggttg gaggtcctga aga^ctaga gagtaaatat ggctctctgt 1200 
atcgaagaga caatgttatc ctgagtgcca ttcacacaca ctctggccca gcagggtttt 1260 
tccaatatac actctatata ctcgccagcg agggattcag caaccggacc tttcagtaca 1320 
tagtctctgg gatcatgaag agcattgata tagctcacac aaatcttaaa ccaggcaaaa 1380 
tctttatcaa caaaggaaat gttgctaatg tgcagatcaa ccgaagcccc tcctct.tacc 1440 
ttctgaatcc acagtcagag agagcaaggt attcttcaaa cacagacaag gaaatgctgg 1500 
tcttgaaact ggtggatttg aatggagaag acttgggtct tatcagctgg tttgccatcc 1620 
accccgtgag catgaacaat agcaaccact ttgtgaatag tgacaatatg ggctatgcgg 1620 
cttacctttt tgagcaagaa aagaacaaag gctatctgcc tggacaggga ccgtttgtag 1680 



wo 00/58448 



PCT/JPOO/01802 



<400> 11 
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caggctttgc ttcatcaaat ctcggagacg tgtcacccaa cattcttggc ccgcattgtg 1740 
tcaacacagg ggagtcttgt gacaacgaca agagcacctg tcccaacggt gggcctagca 1800 
tgtgcatggc cagcggacct ggacaagaca tgtttgagag cacacacatt ataggacgga 1860 
tcatctatca gaaggccaag gagctgtatg cctctgcctc ccaggaggtg accggcccag 1920 
tgcttgcagc tcaccagtgg gtgaacatga cagatgtgag cgtccagctc aatgccacac 1980 
acacagtgaa gacgtgtaaa cctgccctgg gctacagttt tgccgcaggc acaattgatg 2040 
gagtttcggg cctcaatatt acacagggaa ctacggaagg ggatccattc tgggacactc 2100 
ttcgggacca gctcttggga aaaccatctg aagagattgt agagtgtcag aaacccaaac 2160 
caatcctgct tcacagtgga gagctgacga taccacatcc ttggcaacca gatattgttg 2220 
atgttcagat tgttaccgtt gggtccttgg ccatagctgc tatccctggg gaattaacaa 2280 
ccatgtcggg acgaagattt cgtgaggcaa ttaaaaaaga atttgcactt tatgggatga 2340 
aggatatgac cgttgttatc gcaggtctaa gcaatgttta tacacattac attaccacat 2400 
atgaagaata ccaggctcag cggtacgagg cagcatctac aatctatgga ccacacaccc 2460 
tgtctgcata catccaactc ttcagagacc ttgctaaggc aattgctacg gacacagtag 2520 
ccaacatgag cagtggtccc gagcctccat tcttcaaaaa tctaatagct tcacttattc 2580 
ctaatattgc ggatagagca ccaattggca aacattttgg ggatgtcttg cagccagcaa 2640 
aacctgaata cagagtggga gaagtggttg aagttatatt tgtaggcgct aacccaaaga 2700 
attcagcaga gaaccagacc catcaaacct tcctcactgt ggagaaatac gaggactctg 2760 
tagctgactg gcagataatg tataacgatg cctcctggga gacgaggttt tattggcaca 2820 
aaggaatact gggtctgagc aatgcaacaa tatactggca tattccagat actgcctacc 2880 
ctggaatcta cagaataaga tattttggac acaatcggaa gcaggaactt ctgaaacccg 2940 
ctgtcatact agcatttgaa ggaatttctt ctccttttga agttgtcact acttagtgaa 3000 
aagttgacag atattgaaga aaagcttttc tctgtgcaca ttatagagtg aattcacaaa 3060 

<miVV\mf\? i aaaaaa a aaa ammm aaaaaaaaaa aaaaaaaa 3108 

<210> 12 
<211> 2271 

<2i2> m 

<213> Mouse 
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atggcaaagc gaaccttctc caccttggag gcattcctca ttttccttct ggtaataatg 60 
acagtcatca cagtggccct tctcacectc ttgtttgtta ccagtgggac cattgaaaac 120 
cacaaagatt caggaaatca ctggttttca accactctgg gctccacgac aacccagccc 180 
cctccaat.ta cacagactcc aaacttccct tcatttcgga acttcagtgg ctactacatt 240 
ggcgttggga gagcggattg cacaggacaa gtgtcagata tcaatttgat gggctatggc 300 
aaaaatggcc agaatgcacg gggtctcctc accaggctgt tcagccgtgc ttttatcttg 360 
gcggatccag atgggtcaaa tcgaatggca tttgtgagcg tggaactatg tatgatttcc 420 
caacgactga ggttggaggt cctgaagaga ctagagagta aatatggctc tctgtatcga 480 
agagacaatg ttatcctgag tgccattcac acacactctg gcccagcagg gtttttccaa 540 
tatacactct atatactcgc cagcgaggga ttcagcaacc ggacctttca gtacatagtc 600 
tctgggatca tgaagagcat tgatatagct cacacaaatc ttaaaccagg caaaatcttt 660 
atcaacaaag gaaatgttgc taatgtgcag atcaaccgaa gcccctcctc ttaccttctg 720 
aatccacagt cagagagagc aaggtattct tcaaacacag acaaggaaat gctggtcttg 780 
aaactggtgg atttgaatgg agaagacttg ggtcttatca gctggtttgc catccacccc 840 
gtgagcatga acaatagcaa ccactttgtg aatagtgaca atatgggcta tgcggcttac 900 
ctttttgagc aagaaaagaa caaaggctat ctgcctggac agggaccgtt tgtagcaggc 960 
tttgcttcat caaatctcgg agacgtgtca cccaacattc ttggcccgca ttgtgtcaac 1020 
acaggggagt cttgtgacaa cgacaagagc acctgtccca acggtgggcc tagcatgtgc 1080 
atggccagcg gacctggaca agacatgttt gagagcacac acattatagg acggatcatc 1140 
tatcagaagg ccaaggagct gtatgcctct gcctcccagg aggtgaccgg cccagtgctt 1200 
gcagctcacc agtgggtgaa catgacagat gtgagcgtcc agctcaatgc cacacacaca 1260 
gtgaagacgt gtaaacctgc cctgggctac agttttgccg caggcacaat tgatggagtt 1320 
tcgggcctca atattacaca gggaactacg gaaggggatc cattctggga cactcttcgg 1380 
gaccagctct tgggaaaacc atctgaagag attgtagagt gtcagaaacc caaaccaatc 1440 
ctgcttcaca gtggagagct gacgatacca catccttggc aaccagatat tgttgatgtt 1500 
cagattgtta ccgttgggtc cttggccata gctgctatcc ctggggaatt aacaaccatg 1620 
tcgggacgaa gatttcgtga ggcaattaaa aaagaatttg cactttatgg gatgaaggat 1620 
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atgaccgttg ttatcgcagg tctaagcaat gtttatacac attacattac cacatatgaa 1680 
gaataccagg ctcagcggta cgaggcagca tctacaatct atggaccaca caccctgtct 1740 
gcatacatcc aactcttcag agaccttgct aaggcaattg ctacggacac agtagccaac 1800 
atgagcagtg gtcccgagcc tccattcttc aaaaatctaa tagcttcact tattcctaat 1860 
attgcggata gagcaccaat tggcaaacat tttggggatg tcttgcagcc aficaaaacct 1920 
gaatacagag tgggagaagt ggttgaagtt atatttgtag gcgctaaccc aaagaattca 1980 
gcagagaacc agacccatca aaccttcctc actgtggaga aatacgagga ctctgtagct 2040 
gactggcaga taatgtataa cgatgcctcc tgggagacga ggttttattg gcacaaagga 2100 
atactgggtc tgagcaatgc aacaatatac tggcatattc cagatactgc ctaccctgga 2160 
atctacagaa taagatattt tggacacaat cggaagcagg aacttctgaa acccgctgtc 2220 
atactagcat ttgaaggaat ttcttctcct tttgaagttg tcactactta g 2271 

<210> 13 . 
<21l> 756 
<212> PRT 
<213> Mouse 



<400> 13 

Met Ala Lys Arg Thr Phe Ser Thr Leu Glu Ala Phe Leu lie Phe 
I 5 . 10 15 

Leu L£u Val He Met Thr Val He Thr Val Ala Leu Leu Thr Leu 

20 25 30 

Leu Phe Val Thr Ser Gly Thr lie Glu Asn His Lys Asp Ser Gly 

35 40 45 

Asn His Trp Phe Ser Thr Thr Leu Gly Ser Thr Thr Thr Gin Pro 

50 55 60 

Pro Pro He Thr Gin Thr Pro Asn Phe Pro Ser Phe Arg Asn Phe 

65 70 75 

Ser Gly Tyr Tyr He Gly Val Cly Arg Ala Asp Cys Ihr Gly Gin 
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Val Ser Asp He Asn Leu Met Cly TVr Gly Lys Asn Cly Gin Asn 
95 100 105 

Ala Arg Gly Leu Leu Thr Arg Leu Phe Ser Arg Ala Phe He Leu 
110 115 120 

Ala Asp Pro Asp Gly Ser Asn Arg Met Ala Phe Val Ser Val Clu 
125 130 135 

Leu Cys Met He Ser Gin Arg Leu Arg Leu Glu Val Leu Lys Arg 
140 145 150 

Leu Clu Ser Lys Tyr Cly Ser Leu Tyr Arg Arg Asp Asn Val He 
155 160 165 

Leu Ser Ala lie His Thr His Ser Gly Pro Ala Gly Phe Phe Gin 
170 175 180 

Tyr Thr Leu Tyr He Leu Ala Ser Glu Gly Phe Ser Asn Arg Thr 
185 190 195 

Phe Gin IVr He Val Ser Gly He Met Lys Ser He Asp lie Ala 
200 205 210 

His Thr Asn Leu Lys Pro Gly Lys He Phe He Asn Lys Gly Asn 
215 220 225 

Val Ala Asn Val Gin He Asn Arg Ser Pro Ser Ser Tyr Leu Leu 
230 235 240 

Asn Pro Gin Ser Glu Arg Ala Arg Tyr Ser Ser Asn Thr Asp Lys 
245 250 255 

Glu Met Leu Val Leu Lys Leu Val Asp Leu Asn Gly Glu Asp Leu 
260 265 270 

Gly Leu He Ser Trp Phe Ala He His Pro Val Ser Met Asn Asn 
275 280 285 

Ser Asn His Phe Val Asn Ser Asp Asn Met Gly Tyr Ala Ala Tyr 
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Leu Phe Glu Gin Giu Lys Asn Lys Gly Tyr Leu Pro Gly Gin Gly 
305 310 315 

Pro Phe Val Ala Gly Phe Ala Ser Ser Asn Leu Gly Asp Val Ser 
320 325 330 

Pro Asn lie Leu Gly Pro His Cys Val Asn Thr Gly Glu Ser Cys 
335 340 345 

Asp Asn Asp Lys Ser Thr Cys Pro Asn Gly Gly Pro Ser Met Cys 
350 355 360 

Met Ala Ser Gly Pro Gly Gin Asp Met Phe Glu Ser Thr His He 
365 370 375 

lie Gly Arg He lie TVr Gin Lys Ala Lys Glu Leu TVr Ala Ser 
380 385 390 

Ala Ser Gin Glu Val Thr Gly Pro Val Leu Ala Ala His Gin Trp 
395 400 405 

Val Asn Met Thr Asp Val Ser Val Gin Leu Asn Ala Thr His Thr 
410 415 420 

Val Lys Thr Cys Lys Pro Ala Leu Gly Tyr Ser Phe Ala Ala Gly 
425 430 435 

Thr He Asp Gly Val Ser Gly Leu Asn He Thr Gin Gly Thr Thr 
440 445 450 

Glu Gly Asp Pro Phe Trp Asp Thr Leu Arg Asp Gin Leu Leu Gly 
455 460 465 

Lys Pro Ser Glu Glu He Val Glu Cys Gin Lys Pro Lys Pro He 
470 475 480 

Leu Leu His Ser Gly Glu Leu Thr He Pro His Pro Trp Gin Pro 
485 490 495 

Asp He Val Asp Val Gin He Val Thr Val Gly Ser Leu Ala He 
500 505 510 

Ala Ala He Pro Gly Glu Leu Thr Thr Met Ser Gly Arg Arg Phe 
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515 520 525 

Arg Clu Ala lie Lys Lys Glu Phe Ala Leu Tyr Gly Met Lys Asp 
530 535 540 

Met Thr Val Val He Ala Gly Leu Ser Asn Val Tyr Thr His Tyr 

545 550 555 

He Thr Thr Tyr Glu Glu Tyr Gin Ala Gin Arg Tyr Glu Ala Ala . 

560 565 570 

Ser Tlir He Tyr Gly Pro His Thr Leu Ser Ala TVr He Gin Leu 
575 580 585 

Phe Arg Asp Leu Ala Lys Ala He Ala Thr Asp Ihr Val Ala Asn 
590 595 600 

Met Ser Ser Gly Pro Clu Pro Pro Phe Phe Lys Asn Leu He Ala 
605 610 615 

Ser Leu He Pro Asn He Ala Asp Arg Ala Pro He Gly Lys His 
620 625 , 630 

Phe Gly Asp Val Leu Gin Pro Ala Lys Pro Glu Tyr Arg Val Gly 
635 640 645 

Glu Val Val Glu Val He Phe Val Gly Ala Asn Pro Lys Asn Ser 

650 655 660 ■ 

Ala Glu Asn Gin Thr His Gin Thr Phe Leu Thr Val Glu Lys Tyr 
665 670 675 

Glu Asp Ser Val Ala Asp Trp Cln He Met Tyr Asn Asp Ala Ser 

680 685 690 , 

Trp Glu Thr Arg Phe Tyr Trp His Lys Gly He Leu Gly Leu Ser 
695 700 705 

Asn Ala Thr He Tyr Trp His He Pro Asp Thr Ala Tyr Pro Gly 
710 715 720 

He TVr Arg He Arg Tyr Phe Gly His Asn Arg Lys Gin Glu Leu 
725 730 735 
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Leu Lys Pro Ala Val lie Leu Ala Phe Glu Gly lie Ser Ser Pro 

740 745 750 

Phe Glu Val Vallhr Thr 

755 

<210> 14 . 
<211> 682 
<212>PRT 
<213> Mouse 

<400> 14 

Phe Ser Gly TVr Tyr He Gly Val Gly Arg Ala Asp Cys Thr Gly 
1 5 10 15 

Gin Val Ser Asp lie Asn Leu Met Gly TVr Gly Lys Asn Gly Gin 

20 25 30 • 

Asn Ala Arg Gly Leu Leu Ihr Arg Leu Phe Ser Arg Ala Phe He 

35 40 45 

Leu Ala Asp Pro Asp Gly Ser Asn Arg Met Ala Phe Val Ser Val 

50 55 60 

Glu Leu Cys Met He Ser Gin Arg Leu Arg Leu Glu Val Leu Lys 

65 ,70 75 

Arg Leu Glu Ser Lys TVr Gly Ser Leu Tyr Arg Arg Asp Asn Val 

80 85 90 ' 

He Leu Ser Ala He His Thr His Ser Gly Pro Ala Gly Phe Phe 

95 100 105 

Gin Tyr Thr Leu Tyr He Leu Ala Ser Glu Gly Phe Ser Asn Arg 
110 115 120 

Thr Phe Gin Tyr He Val Ser Gly He Met Lys Ser He Asp He 
125 130 135 
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Ala His Hit Asn Leu Lys Pro Cly Lys He Phe He Asn Lys Gly 

140 145 150 

Asn Val Ala Asn Val Gin He Asn Arg Ser Pro Ser Ser Tyr Leu 

155 160 165 

Leu Asn Pro Gin Ser Clu Arg Ala Arg Tyr Ser Ser Asn Thr Asp 

170 175 180 

Lys Glu Met Leu Val Leu Lys Leu Val Asp Leu Asn Gly Glu Asp 

185 190 195 

Leu Gly Leu He Ser Trp Phe Ala lie His Pro Val Ser Met Asn 

200 205 210 

Asn Ser Asn His Phe Val Asn Ser Asp Asn Met Gly Tyr Ala Ala 

215 220 225 

Tyr Leu Phe Glu Gin Glu Lys Asn Lys Gly Tyr Leu Pro Gly Gin 

230 235 240 

Gly Pro Phe Val Ala Gly Phe Ala Ser Ser Asn Leu Gly Asp Val 

245 250 255 

Ser Pro Asn He Leu Gly Pro His Cys Val Asn Thr Gly Glu Ser 

260 265 270 

Cys Asp Asn Asp Lys Ser Thr Cys Pro Asn Gly Gly Pro Ser Met 

275 280 285 

Cys Met Ala Ser Gly Pro Gly Gin Asp Met Phe Glu Ser Thr His 

290 295 300 

He He Gly Arg He He Tyr Gin Lys Ala Lys Glu Leu Tyr Ala 

305 310 315 

Ser Ala Ser Gin Glu Val Thr Cly Pro Val Leu Ala Ala His Gin 

320 325 330 

Trp Val Asn Met Thr Asp Val Ser Val Gin Leu Asn Ala Thr His 

335 340 345 

Thr Val Lys Thr Cys Lys Pro Ala Leu Gly Tyr Ser Phe Ala Ala 
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350 355 360 

Cly Thr He Asp Cly Val Ser Gly Leu Asn He Thr Gin Gly Thr 
365 370 375 

Thr Glu Gly Asp Pro Phe Trp Asp Thr Leu Arg Asp Gin Leu Leu 
380 385 390 

Gly Lys Pro Ser Glu Glu lie Val Glu Cys Gin Lys Pro Lys Pro 
395 400 405 

He Leu Leu His Ser Gly Glu Leu Ihr He Pro His Pro Trp Gin 
410 415 420 

Pro Asp lie Val Asp Val Gin He Val Thr Val Gly Ser Leu Ala 
.425 430 435 

He Ala Ala He Pro Gly Glu Leu Thr Thr Met Ser Gly Arg Arg 
440 445 450 

Phe Arg Glu Ala He Lys Lys Glu Phe Ala Leu Tyr Gly Met Lys 
455 460 465 

Asp Met Ihr Val Val He Ala Gly Leu Ser Asn Val Tyr Thr His 
470 475 480 

Tyr He Thr Thr Tyr Glu Glu TVr Gin Ala Gin Arg Tyr Glu Ala 
485 490 495 

Ala Ser Thr lie Tyr Gly Pro His Thr Leu Ser Ala Tyr He Gin 
500 505 510 

Leu Phe Arg Asp Leu Ala Lys Ala He Ala Thr Asp Thr Val Ala 
515 520 525 

Asn Met Ser Ser Gly Pro Glu Pro Pro Phe Phe Lys Asn Leu He 
530 535 540 

Ala Ser Leu He Pro Asn He Ala Asp Arg Ala Pro He Gly Lys 
545 550 555 

His Phe Gly Asp Val Leu Gin Pro Ala Lys Pro Glu Tyr Arg Val 
560 565 570 
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Cly Glu Val Val Glu Val lie Phe Val Gly Ala Asn Pro Lys Asn 

575 580 585 

Ser Ala Glu Asn Gin Thr His Gin Thr Phe Leu Thr Val Glu Lys 

590 595 600 

Tyr Glu Asp Ser Val Ala Asp Trp Gin He Met Tyr Asn Asp Ala 

605 610 615 

Ser Trp Glu Thr Arg Phe Tyr Trp His Lys Gly He Leu Gly Leu 

620 625 630 

Ser Asn Ala Thr He Tyr Trp His He Pro Asp Thr Ala Tyr Pro 

635 640 645 

Gly He Tyr Arg lie Arg Tyr Phe Gly His Asn Arg Lys Gin Glu 

650 655 660 

Leu Leu Lys Pro Ala Val He Leu Ala Phe Glu Gly He Ser Ser 

665 670 675 

^. Pro Phe Glu Val Val Thr Thr ' 

680 

<210> 15 
<211> 2049 

<212> DNA ■ " 
<213>touse 

<40Q> 15 

ttcagtggct actacattgg cgttgggaga gcggattgca caggacaagt gtcagatatc 60 

aatttgatgg gctatggcaa aaatggccag aatgcacggg gtctcctcac caggctgttc 120 

agccgtgctt ttatcttggc ggatccagat gggtcaaatc gaatggcatt tgtgagcgtg 180 

gaactatgta tgatttccca acgactgagg ttggaggtcc tgaagagact agagagtaaa 240 

tatggctctc tgtatcgaag agacaatgtt atcctgagtg ccattcacac acactctggc 300 

ccagcagggt ttttccaata tacactctat atactcgcca gcgagggatt cagcaaccgg 360 
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acctttcagt acatagtctc tgggatcatg aagagcattg atatagctca cacaaatctt 420 
aaaccaggca aaatctttat caacaaagga aatgttgcta atgtgcagat caaccgaagc 480 
ccctcctctt accttctgaa tccacagtca gagagagcaa ggtattcttc aaacacagac 540 
aaggaaatgc tggtcttgaa actggtggat ttgaatggag aagacttggg tcttatcagc 600 
tggtttgcca tccaccccgt gagcatgaac aatagcaacc actttgtgaa tagtgacaat 660 
atgggctatg cggcttacct ttttgagcaa gaaaagaaca aaggctatct gcctggacag 720 
ggaccgtttg tagcaggctt tgcttcata aatctcggag acgtgtcacc caacattctt 780 
ggcccgcatt gtgtcaacac aggggagtct tgtgacaacg acaagagcac ctgtcccaac 840 
ggtgggccta gcatgtgcat ggccagcgga cctggacaag acatgtttga gagcacacac 900 
attataggac ggatcatcta tcagaaggcc aaggagctgt atgcctctgc ctcccaggag 960 
gtgaccggcc cagtgcttgc agctcaccag tgggtgaaca tgacagatgt gagcgtccag 1020 
ctcaatgcca cacacacagt gaagacgtgt aaacctgccc tgggctacag ttttgccgca 1080 
ggcacaattg atggagtttc gggcctcaat attacacagg gaactacgga aggggatcca 1140 
ttctgggaca ctcttcggga ccagctcttg ggaaaaccat ctgaagagat tgtagagtgt 1200 

cagaaaccca aaccaatcct gcttcacagt ggagagctga cgataccaca tccttggcaa 1260 ( . ..• 

ccagatattg ttgatgttca gattgttacc gttgggtcct tggccatagc tgctatccct 1320 

ggggaattaa caaccatgtc gggacgaaga tttcgtgagg caattaaaaa agaatttgca 1380 

ctttatggga tgaaggatat gaccgttgtt atcgcaggtc taagcaatgt ttatacacat 1440 

tacattacca catatgaaga ataccaggct cagcggtacg aggcagcatc tacaatctat 1500 

ggaccacaca ccctgtctgc atacatccaa ctcttcagag accttgctaa ggcaattgct 1620 

acggacacag tagccaacat gagcagtggt cccgagcctc cattcttcaa aaatctaata 1620 

gcttcactta ttcctaatat tgcggataga gcaccaattg gcaaacattt tggggatgtc 1680 

ttgcagccag caaaacctga atacagagtg ggagaagtgg ttgaagttat atttgtaggc 1740 

gctaacccaa agaattcagc agagaaccag acccatcaaa ccttcctcac tgtggagaaa 1800 

tacgaggact ctgtagctga ctggcagata atgtataacg atgcctcctg ggagacgagg 1860 

ttttattggc acaaaggaat actgggtctg agcaatgcaa caatatactg gcatattcca 1920 

gatactgcct accctggaat ctacagaata agatattttg gacacaatcg gaagcaggaa 1980 

cttctgaaac ccgctgtcat actagcattt gaaggaattt cttctccttt tgaagttgtc 2040 

actacttag 2049 

I 

: / 
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<210> 16 
<211> 4835 
<212> DNA 
<213> Mouse 

<400> 16 

cctgcagcgg tgttctgaag agccgggcag aggatacaca agcatcccag caggcactct 60 
ggtttgcccg tgaacgatag atatgcgggg gtttgaatga gcagctgcag cagcgggttt 120 
gggtctgtac acatgagtgc tggtgtgctt agaggcatcg ggtccctttc agctggagtt 180 
gcagtacttg tgagtgccat atttggaaac acattgagaa atcagcctga gcaacctgca 240 
aggcacaagg cacaagattc tgcatggtta tttgctctcc caggaggtga acacttgttt 300 
tgattaacag agtcagggtt gagatgccca gttgttcctc atcttggctc agaagaagca 360 
cctaggaata aaagctctaa gctggtatta agtagaatgg gcttaaagtc cactacagga 420 
aacaacagct agtgacagaa atggcaaagc gaaccttctc caccttggag gcattcctca 480 
ttttccttct ggtaataatg acagtcatca cagtggccct tctcaccctc ttgtttgtta 540 
ccagtgggac cattgaaaac cacaaagatt caggaaatca ctggttttca accactctgg 600 
gctccacgac aacccagccc cctccaatta cacagactcc aaacttccct tcatttcgga 660 
acttcagtgg ctactacatt ggcgttggga gagcagattg cacaggacaa gtgtcagata 720 
tcaatttgat gggctatggc aaaaatggcc agaatgcacg gggtctcctc accaggctgt 780 
tcagccgtgc ttttatcttg gcggatccag atgggtcaaa tcgaatggca tttgtgagcg 840 
tggaactatg tatgatttcc caacgactga ggttggaggt cctga^aga ctagagagta 900 
aatatggctc tctgtatcga agagacaatg ttatcctgag tgccattcac acacactctg 960 
gcccagcagg gtttttccaa tatacactct atatactcgc cagcgaggga ttcagcaacc 1020 
ggacctttca gtacatagtc tctgggatca tgaagagcat tgatatagct cacacaaatc 1080 
ttaaaccagg caaaatcttt atcaacaaag gaaatgttgc taatgtgcag atcaaccgaa 1140 
gcccctcctc ttaccttctg aatccacagt cagagagagc aaggtattct tcaaacacag 1200 
acaaggaaat gctggtcttg aaactggtgg atttgaatgg agaagacttg ggtcttatca 1260 
gctggtttgc catccacccc gtgagcatga acaatagcaa ccactttgtg aatagtgaca 1320 
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atatgggcta tgcggcttac ctttttgagc aagaaaagaa caaaggctat ctgcctggac 1380 
agggaccgtt tgtagcaggc tttgcttcat caaatctcgg agacgtgtca cccaacattc 1440 
ttggcccgca ttgtgtcaac acaggggagt cttgtgacaa cgacaagagc acctgtccca 1500 
acggtgggcc tagcatgtgc atggccagcg gacctggaca agacatgttt gagagcacac 1560 
acattatagg acggatcatc tatcagaagg ccaaggagct gtatgcctct gcctcccagg 1620 
aggtgaccgg cccagtgctt gcagctcacc ag.tgggtgaa catgacagat gtgagcgtcc 1680 
agctcaatgc cacacacaca gtgaagacgt gtaaacctgc cctgggctac agttttgccg 1740 
caggcacaat tgatggagtt tcgggcctca atattacaca gggaactacg gaaggggatc 1800 
cattctggga cactcttcgg gaccagctct tgggaaaacc atctgaagag attgtagagt 1860 
gtcagaaacc caaaccaatc ctgcttcaca gtggagagct gacgatacca catccttggc 1920 
aaccagatat tgttgatgtt cagattgtta ccgttgggtc cttggccata gctgctatcc 1980 
ctggggaatt aacaaccatg tcgggacgaa gatttcgtga ggcaattaaa aaagaatttg 2040 
cactttatgg gatgaaggat atgaccgttg ttatcgcagg tctaagcaat gtttatacac 2100 
attacattac cacatatgaa gaataccagg ctcagcggta cgaggcagca tctacaatct 2160 
atggaccaca caccctgtct gcatacatcc aactcttcag agaccttgct aaggcaattg 2220 
ctacggacac agtagccaac atgagcagtg gtcccgagcc tccattcttc aaaaatctaa 2280 
tagcttcact tattcctaat attgcggata gagcaccaat tggcaaacat tttggggatg 2340 
tcttgcagcc agcaaaacct gaatacagag tgggagaagt ggttgaagtt atatttgtag 2400 
gcgctaaccc aaagaattca gcagagaacc agacccatca aaccttcctc actgtggaga 2460 
aatacgagga ctctgtagct gactggcaga taatgtataa cgatgcctcc tgggagacga 2520 
ggttttattg gcacaaagga atactgggtc tgagcaatgc aacaatatac tggcatattc 2580 
cagatactgc ctaccctgga atctacagaa taagatattt tggacacaat cggaagcagg 2640 
aacttctgaa acccgctgtc atactagcat ttgaaggaat ttcttctcct tttgaagttg 2700 
tcactactta gtgaaaagtt gacagatatt gaagaaaagc ttttctctgt gcacattata 2760 
gagtgaattc acacaaatgt gaactgccag tttaatttct gtaattgtct ctgtttgggg 2820 
gacaggtcat ttattgctaa tgggacagag gtatgtgttt gtgttgttgt atgattatga 2880 
gtatgcatgc taacaggaag agagagggag gagggaggga ggagggggag ggagggaaga 2940 
aaggagggag agagagagtg agagaatgag agagagagtg agagagaaag agttattagt 3000 
gagcaagaga atatgagaga agggccactg acaaccaaat accttgtgat ctttatccta 3060 
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aagcatgatt ttccttgaag ctctgtggtt gtttaagaga taattccctc taatatgaaa 3120 
tccctgaaat ataatgacag tatttgaaga tatgtgaata atgtttatcc tatttattta 3180 
tagacttact aaatgagaac actagagaac tttctagaag tcctctagaa tgatacttga 3240 
ttttacagag aggaaaagga gctttgattc tctttaggtt agaataaggt tagtatattt 3300 
ttccctagtc atatttacaa aataccatgt aactttacta caaatatttg agcccagcta 3360 
aaatataccc agaaaattag cataccagtt ttgttttgtt ttattttgtt tttgcatcca 3420 
aacaagcata gtccttctga taagtcactt tagaatggat ctgcctggct cagggttatt 3480 
gttcatgctc agatcatttc cgcaattacc tccagagtcc aactatgcga atgtcacttg 3540 
cagtgctttg atttatgcct tgtattcctc aaagtgtcct tatcctgcta agtcacacct 3600 
cttcctccca gcatttactc taaatgattt ttaatgtttt cgccaatcaa atgtacctca 3660 
cattacaaag ctttgccttg aatgtagatt tttaaaacaa aagtgttaag gctggaaatg 3720 
tagttatcaa agaggaagtt ttaaatgtat ctgttctttt atcagctact ccctccctca 3780 
tggctccctt gaatcactga atagttattt aaacccacat atccaatatg gtactcattc 3840 
ctgggtcttc acaattacag acatcatatc gaaatgattg ggctgacaat tcctttgaag 3900 
gacaaagtaa atatttaatg agaaatatag attctggaga ggcatttgaa aatcacaaat 3960 
gttacgcctc catttcctgt tttccaggct gggtgttctg atttgggagg aaagcagccc 4020 
caaataattt ttaaatatga atctgaaaat aatgttttag aaattatgat ctcgacagtc 4080 
taattaatga gaattgtctg aaagtcctag ctgcatttaa aattatgtaa gttaactaaa 4140 
gccaattttt gaaccccagt cataattgtg taggtaggta aaaagagcat tttaggagga 4200 
aaccgaactt catttcaaga ctgaatctgt tttaaaagaa caatagtggt aaggtaaatc 4260 
ttcatttatt tactatggt ttacctattt aaacatcgaa gattgaatca aaaggcacct 4320 
• ggagcatatt ttggtaactc catttcccac ttggtagttc tatggatgct aactgctgaa 4380 
gaataaactg atcgggattt tcaagggttg tgaacatgtc tcctgatggg aataccgtat 4440 
taagtataaa ggttcaaaat agttgatctc aaaactatac acacacacac aatatatata 4500 
tatatacaca cacacacatg tacacacaca cacacatgca catacacatg gtattgttta 4560 
aaatttattt ctcatgactt agaacaatat aaggattata caaggattca tttcccacca 4620 
tcattcctcc cagtgaagct tttctcaaag tctgagtagg agtttctcct ttctcactgg 4680 
taactatccc acagtggcca ttacatcact agtaatcggt gtgcccagcc ctgcatggaa 4740 
ataaatcaca gaaacataat ttcccagtag acttagtctc ttcaagcctg tgtgcttcta 4800 
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<210> 17 
<211> 24 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Synthesized oligonucleotide for primer 



<400> 17 

gtttgagagc acacacatta tagg 



24 



<210> 18 . 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthesized oligonucleotide for primer 



<400> 18 

atattgaggc ccgaaactcc atca 



24 
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